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DECLARATI ON
FOR THE
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Site Nane and Location

Def ense Depot (Qgden, U ah
Qgden, Weber County, Wah
Operable Unit 1 - Burial Sites 1, 3-B, and the Plain Gty Canal Backfill

St atenent of Basis and Purpose

Thi s deci sion docunent presents the renedy for Defense Depot Ogden, Wah (DDQU) Qperable Unit 1 (QU 1)

sel ected in accordance with the Conprehensive Environnental Response, Conpensation, and Liability Act of 1980
(CERCLA), as anended by the Superfund Anmendnents and Reaut horization Act of 1986 (SARA) and, to the extent
practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP). This decision is
based on the Adninistrative Record for DDQU QU 1.

The State of Uah and the U S. Environmental Protection Agency (EPA) concur on the selected renedy presented
in this Record of Decision (ROD).

Assessnent of the Site

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response action selected in this ROD, may present an inmnent and substantial endangernent to public health,
wel fare, and the environnent.

Description of the Sel ected Remedy

Operable Unit 1 is one of four operable units at the DDOJU National Priority List (NPL) site for which a
renmedi al investigation/feasibility study (RI/FS) has been conducted. The role of the QU1 RI/FSis to
investigate the nature and extent of contam nation present at QU 1, to investigate the principal threats to
human health and the environnent posed by those contam nants, and to devel op a renedi ation alternative for
reducing those threats. Operable Unit 1 is conposed of Burial Sites 1, 3-B, and the backfill nmaterial in the
Plain Gty Canal. Burial Site 1 was reportedly used for the disposal of riot control agent

(chl or oacet ophenone) and white snoke (hexachl oroethane) containers. Only non-toxic materials were placed in
Burial Site 3-B, including over 1,000 arctic-style rubber boots. O the three potential sources of
contamination at QU 1, only the backfill in the Plain Gty Canal has been identified as a source of
ground-wat er contam nation. Backfill in the Plain Gty Canal consists of glass, ash, charcoal, asphalt,
partially burned plastic-coated electrical wire, wood, concrete, plastic, and netal fragnents mxed with
silty sand and gravel.

In general, only sem -volatile organic contam nants, pesticides, polychlorinated bi phenyls (PCBs), dioxins,
and furans were detected in the soil at QU 1, and they are in the localized area of the Plain Gty Canal.
Vol atil e organi ¢ conpounds (VOCs) were not detected in the Plain Gty Canal soils and debris.

The ground water in the shallow aquifer underlying QU 1 is contam nated by a variety of VOC breakdown
products including vinyl chloride and cis-1,2-dichloroethene (cis-1,2-DCE). The Plain Gty Canal soils and
debris are considered the original source of these contamnants. Wile the contam nants are no | onger
detectable in this material, traces of contam nation or hot spots may be present that were not |ocated during
the site investigation.

Currently, there is no conplete exposure pathway to contam nants present at QU 1. However, future threats to
human health and the environnent at QU 1 include exposure to PCBs, dioxins, and furans in the soil and debris
of the Plain Gty Canal and the potential for exposure to VOCs in the shallow ground water. The rermedy wil|l
renove these potential threats by excavating the contam nated soil and renovi ng the ground-water contam nants
t hrough treatnent.

The selected renedy for DDOU QU 1 consists of the foll ow ng:

. Excavation and transport of contam nated soil and debris off site for disposal in a RCRA
perm tted hazardous waste or industrial landfill.

. Extraction of contam nated ground water, treatnent by air stripping and carbon adsorption, and
reinjection into the shallow aquifer.



. Moni tor ground water to ensure the effectiveness of the ground-water treatnent alternative.

This alternative will control potential future exposures and risks associated with contam nated soil in the
Plain Gty Canal and in the shallow ground water.

Statutory Deterninations

The selected renmedy is protective of human health and the environment, conplies with Federal and State
requirenents that are legally applicable or relevant and appropriate to the renedial action, and is
cost-effective. This renedy utilizes permanent solutions and treatnment technol ogies to the nmaxi mum extent
practicable and satisfies the statutory preference for renmedies that enploy treatnent that reduces toxicity,
nmobility, or volune as a principal elenent, with respect to the renedi ati on of ground water.

Because treatnment of soils was not found to be practicable, the disposal of soils off site does not satisfy
the statutory preference for treatnment as a principal element. |In order to ensure that ground-water
treatment continues to provi de adequate protection of human health and the environment, a review wll be
conducted by DDQU within five years after commencenent of the renedial action.
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DECI SI ON SUMVARY
FOR THE RECORD COF DECI SI ON

1.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON

Def ense Depot (Ogden, Utah (DDOU) is |ocated at 1200 South Street and 500 West in the northwest part of the
Gty of Ogden, Wber County, U ah as depicted in Figure 1. The DDQU facility has been a key installation in
the Departrment of Defense (DCD) supply system since Septenber 15, 1941.

Situated in a sem -rural setting with the snall communities of Harrisville (population 2,500) 1.5 mles to
the north, Farr West (population 1,750) 3 mles to the northwest, numerous small ranches and a few snall

busi nesses |l ocated to the west, east, and south, DDQU covers approxi mately 1,100 acres within the Great Salt
Lake Valley. Located approxinmately 1.5 mles to the northwest is the Wal qui st Junior H gh School. A
residential area is |located approxinately one mle east of the Plain Cty Canal, but this is upgradi ent

of the source of ground-water contami nation. The nearest off-Base residence is |ocated about one-quarter
mle to the west. MII and Four-Mle Creeks flow east to west and drain the topographically flat area of the
installation.

The Depot is underlain by unconsolidated |acustrine and alluvial deposits of Quaternary and Recent age. An
unused shal l ow water table aquifer, ranging in thickness fromapproximately 20 to 30 feet, underlies Qperable
Unit 1 (QU 1). The shallow aquifer is classified by the State of UWah as a Jass Il Aquifer a potenti al
future source of drinking water. Gound-water flow in the shallow aquifer underlying QU 1 is toward the
northwest. A deeper, confined aquifer has been encountered at a depth of approximately 110 to 125 feet bel ow
the ground surface in the northern part of DDOU. Wiere encountered, this aquifer exhibits artesian
conditions with water levels in the wells rising above the ground surface. Regional studies indicate that
there may be some hydraulic connection between the shallow and deep aquifers. The strong upward gradi ent

that currently exists could potentially change in the future as a result of excessive punping of ground water
fromthe deeper aquifers.

In the past, both liquid and solid materials have been disposed of at DDQU. Gly liquid materials and
conbusti bl e solvents were burned in pits, and solid naterials were buried, burned, or taken off site for

di sposal . Several waste disposal areas have been identified on property currently or formerly controlled by
DDQU, and divided into four operable units. Under the National G| and Hazardous Substance Pol | ution
Contingency Plan (NCP), "an operable unit is a discrete part of a renmedial action that can function

i ndependently as a unit and contributes to preventing or mnimzing a release or threat of a release.” This
Record of Decision (ROD) addresses Qperable Unit 1.

Qperable Unit 1, which is located in the southwest part of DDOU (Figure 1), is conposed of the backfill
material in the Plain Gty Canal, Burial Site 1, and Burial Site 3-B. Analysis of soil sanples reveal ed that
the soil in the Plain Gty Canal has been contam nated with pol ychl ori nated bi phenyls (PCBs), dioxins, and
furans.

Anal ysi s of ground-water sanples fromnonitoring wells installed in the vicinity of QU 1 indicate that ground
water in the shallow aquifer underlying QU 1 is contam nated with volatile organi c conpounds (VCCs)

including trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE), and vinyl chloride (VCL). O these
contam nants, only VCL and cis-1,2-DCE are widespread at QU 1, and only VCL and TCE exceed their maxi num
contam nant levels (MCLs) of 2 micrograns per liter (g/L) and 5 g/L, respectively. An MCL is the maxi num
concentration of a contamnant pernmitted in public drinking water.

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES
2.1 H STORY

Burial Site 1. Located adjacent to the southwest corner of the Depot, Burial Site 1 |ies outside the

exi sting DDQU property boundary (Figure 1). The land surrounding Burial Site 1 is undevel oped and used by
visitors to the Ogyden Nature Center. A trench near the center of Burial Site 1 was reported to have been
used for the disposal of riot control agent (chloroacetophenone) and white snoke (hexachl oroet hane)
containers in about 1945. In 1985, a series of nmagnetic surveys located buried ferrous materials. A

di sturbed area was identified near the central portion of the site. Field observations made during the 1985
study reported corroded 55-gallon drunms and smaller canisters present on the ground surface near the

center of Burial Site 1, adjacent to the backfilled trench. In addition, an aerial photograph taken in 1958
shows a di sturbed zone near the southwest corner of the site.

Burial Site 3-B. Burial Site 3-B (Figure 1), was reportedly the location of over 1,000 arctic-style rubber
boots buried during the early 1960s. However, no evi dence of these materials was obtai ned fromsoil borings
drilled in this area.




Plain Gty Canal Backfill. The Plain Gty Canal was an irrigation canal that flowed northwest between two
branches of M|l GCeek until it was backfilled with burning-pit debris fromBurial Site 4-A during the period
from1969 to 1973. A soil-gas survey-conducted during the summer of 1988 reveal ed that a portion of the
Plain Gty Canal backfill was the apparent source of elevated VOCs in the soil gas. Soil borings drilled in
the Plain Gty Canal backfill reveal ed the presence of debris consisting of glass, ash, charcoal, asphalt,
partially burned plastic-coated el ectrical wire, wood, concrete, plastic, and netal fragnments. The debris is
buried from1 % feet to 5 feet bel ow ground surface in a channel that is 20 feet wide. Figure 1 depicts the
areal extent of the debris backfill.

2.2 ENFORCEMENT HI STCRY

A records search in 1979 by the U S. Arny Toxi c and Hazardous Materials Agency identified three | ocations on
DDQU where hazardous materials night have been used, stored, treated, or disposed of. These |ocations were
recommended for further study. Defense Depot Ogden, W ah was proposed for inclusion on the National
Priorities List (NPL) in 1984 and the decision was finalized in July of 1987. As a result, the Defense

Logi stics Agency (DLA) conducted a study to determne the |ocation of any past disposal sites and the
potential for ground-water contam nation resulting fromthose sites.

On June 30, 1986, DDQU entered into a Menorandum of Agreement with the State of Wah Departnent of Health
(UDCH) and the U.S. Environnental Protection Agency (EPA) to undertake a remedial investigation/ feasibility
study (RI/FS) under the Installation Restoration Program

I'n Novenber of 1989, DDOU entered into a Federal Facility Agreenment (FFA) with EPA and UDOH  The propose of
the agreenment was to establish a procedural framework and schedul e for devel opi ng, inplenenting, and

noni toring appropriate response actions at DDOU i n accordance with existing regul ations. The FFA requires the
submttal of several prinmary and secondary docunents for each of the four operable units at DDQU. This RCOD
concludes all of the RI/FS requirenents for QU 1.

2.3 | NVESTI GATI ON H STORY

In 1981, ten shallow nmonitoring wells were installed at DDOU, including two wells in the vicinity of QU 1.
Anal ysis of the ground water sanpled fromthese wells indicated the presence of VCOCs.

In 1985 and 1986, an investigation and eval uation of the hydrogeol ogy and delineati on of hazardous waste

di sposal areas of the various DDQOU site was conducted. Four additional nonitoring wells and two soil borings
were installed in the vicinity of QU 1. Analysis of the ground water sanpled fromboth sets of wells
indicated the presence of VOCs in sanples fromtwo wells downgradient of the Plain Gty Canal.

Sanpl es of surface water and sedinent were taken fromMI| Creek during the spring of 1985 to deternine
surface-water and sedinent quality in the vicinity of QU 1. A second set of sanples were taken in January of
1990. None of the contam nants detected exceeded nmaxi mum contam nant |levels in MII Creek waters downstream
of QU 1, and contam nants detected in sediment sanples downstreamof QU 1 were detected at simlar levels in
the of f-Depot sanpling point upstreamof QU 1.

During the sumrer and fall of 1988, site characterization activities included a soil-gas investigation,

drilling and sanpling of soil borings, installation of shallow nonitoring wells, and sanpling and anal ysis of
all nonitoring wells installed at DDOU. A water well survey was conducted and a list of potential hunan,
plant, and aninal receptors was devel oped and used in the preparation of an endangernent assessment. In

general, results of the site characterization activities indicated the presence of VOCs in the soil gas and
ground water underlying the site.

Further site characterization activities conducted during Novenber and Decenber of 1989 and January of 1990,
i ncl uded excavation and sanpling of test pits, drilling and sanpling of additional shallow soil borings, and
installation and sanpling of additional shallow ground-water nmonitoring wells. Results of this site
characterization confirned the presence of VOCs in the shall ow ground water underlying QU 1. Vinyl chloride
exceeded the MCL in one sanple. The only VOC detected in soil sanples was cis-1,2-dichl oroet hene, which was
found in one soil sanple frombelow the water table. The detection of this contam nant in soil was
attributed to its presence in ground water at the same |ocation. Pesticides, PCBs, dioxins, and furans were
al so detected at |ow concentrations in test pit soil sanples fromthe Plain Gty Canal backfill material.

Additional site characterization activities were conducted in July and August of 1990 with the installation
of more shall ow ground-water nonitoring wells and soil borings. Sanple analysis detected PCBs, dioxins, and
furans in soil sanples fromthe Plain Gty Canal and VOCs were detected in shallow ground-water sanples.

Site characterization activities, conducted in April of 1991 included installation and sanpling of soil
borings in the Plain Cty Canal backfill and sanpling of selected shallow nonitoring wells to determ ne the



extent of contamination. No VOCs were detected in soil sanples fromthe Plain Gty Canal, but pesticides
were detected at concentrations simlar to those detected in background soil sanples. Analytical results of
ground-wat er sanpl es confirmed the presence and extent of VOC ground-water contam nation at QU 1.

2.4 COWUN TY RELATI ONS HI STCRY

The RI/FS Report and the Proposed Plan for DDOU QU 1 were rel eased to the public on July 26, 1991 and Cctober
3, 1991, respectively. These docunents were nmade available to the public in both the Adm nistrative Record
and an information repository nmintained at the Weber County Library. The notice of availability for these
two docunents was published in the Salt Lake Tribune, the Deseret News, and the Ogden Standard Exam ner on
Cctober 3, 4, and 5, 1991.

A public conmment period was held from Cctober 3, 1991 through Novenber 3, 1991 and a public nmeeting was held
on Cctober 17, 1991 as part of the community relations plan for QU 1. At the public meeting, representatives
fromDDQU, EPA, and the State of Utah presented the preferred alternative and answered questions. A court
reporter prepared a transcript of the meeting. A copy of the transcript and all witten comments received
during the comment period have been placed in the Adm nistrative Record. In addition, copies of the
transcript were sent to all of the nmeeting attendees who requested one. A response to the conments received
during this period is included in the Responsiveness Summary, which is part of this ROD. This decision
docunent presents the selected renedial action for DDOU QU 1, chosen in accordance with CERCLA, as anmended by
SARA and, to the extent practicable, the NCP. The decision on the selected remedy for this site is based on
the Admi nistrative Record.

2.5 SCOPE AND ROLE OF CPERABLE UNIT 1

Def ense Depot (Qgden, Utah, with concurrence fromthe State of Wah and EPA, has elected to divide the site
into four operable units. The renedial actions planned at each of the four operable units are, to the extent
practicabl e, independent of one another. However, with respect to QU 1 and QU 3, the close proximty of
these two operable units has resulted in sone interrel ati onshi ps between the renedi al actions at each
operable unit. For exanple, a portion of Burial Site 3-Ain QU 3 has been shown to be a source of

groundwat er contam nation. Therefore, this area will need to be cleaned up as part of the renedy for QU 3 to
ensure that the remedy for QU 1 can achi eve the renedi ati on goal s sel ect ed.

The role of the renedial action for QU 1 is to reduce the principal threats posed by contam nated soil and
shal | ow ground water that may occur as a result of future exposure of residents or on-Depot workers. This

wi Il be done by renoving a source of VOC contamination in soil and renedi ati ng contam nated shal | ow ground
water for beneficial use in the future. The remedy for QU 1 is the second final response action for the DDOU
site. The renedy for QU 2 is currently under construction.

3.0 SITE CHARACTERI ZATI ON
3.1 NATURE AND EXTENT OF CONTAM NATI ON
3.1.1 Nature and Extent of Soil Contam nation

Plain Gty Canal. No VOCs have been detected in the Plain City Canal backfill, however pesticides, PCBs,
metal s, dioxins, and furans have been detected. The pesticides dichl orodi phenyl di chl or oet hane

(DDD), di chl or odi phenyl di chl or oet hene (DDE), and di chl or odi phenyl trichl oroethane (DDT) were detected in five
sanpl es at depths ranging fromabout 1.5 to 6 feet at concentrations ranging from0.006 to 1.9
mlligrams/kilogram (mg/kg). These concentrations are consistent with pesticide concentrations detected at
ot her operable units at DDOU and appear to be related to the historic use of pesticides on Depot. PCBs were
detected in the backfill at two sanple l|ocations at depths between 3 and 10.5 feet at concentrations of 0.5
to 3.6 nmy/kg. Four metals (lead, zinc, barium and cadm um) were detected in the Plain Gty Canal backfill
at concentrati ons above cal cul at ed background concentration for DDQU soils in uncontam nated areas. O the
metal s contam nants detected, |ead and zinc were found nost frequently. Lead concentrations in the debris
material ranged from7.5 to 1,000 ng/ kg, conpared to a background concentration of 16 ng/kg. Zinc
concentrations in the debris material ranged from 37 to 11,000 ng/ kg, conpared to a background concentration
of 52 ng/kg. Extraction Procedure (EP) toxicity netals anal yses were perfornmed on two sanples collected from
the backfill. O the eight EP toxicity netals, only bariumand cadm umwere detected in the EP toxicity
extract but at levels well belowthe EP toxicity limts for these el enents.

Dioxin and furan isoners were detected in several sanples from1.0 to 6.5 feet bel ow the ground surface in
the backfill. The concentrations of the dioxin and furan isoners detected in the sanples ranged from
non-detection to 11,000 picograns per gram (pg/g) or parts per trillion. However, in terns of an equival ent
concentration of 2,3,7,8-tetrachl orodi benzo-p-dioxin (TCDD), all the dioxin and furan i sonmers detected in the
nost contam nated sanpl e produced a concentration of only 0.026 parts per billion.



The vol une of contam nated soil and debris in the Plain Gty Canal is estimated at 4,000 cubic yards, based
on a length of approximately 1,200 feet, width of 20 feet, and contam nated soil thickness of 4 feet.

3.1.2 Nature and Extent of G ound-Water Contamni nation

The distribution of VOCs detected in the shallow ground-water aquifer underlying QU 1 is depicted in Figure
2. The major source of VOCs in ground water appears to be the Plain Gty Canal backfill and Burial Site 3-A
(part of QU 3). While no VOC contam nants have been detected in the PCC backfill, contam nants may still be
present at levels below the detection limt or in hot spots. The Burial Site 3-A source area will be

renmedi ated, if necessary, under the renedy for Qperable Unit 3

Wi le the total VOC concentration in each nonitoring well is generally less than 10 ug/L, vinyl chloride and
TCE were detected at concentrations exceeding their MCLs. Trichl oroethene was detected above its MCL of 5
ug/L in only one sanple froma nonitoring well that is located in Burial Site 3-A. The nost wi despread VOCs
detected in the shallow ground water at QU 1 are vinyl chloride and cis-1,2-DCE, both of which are
degradation products of TCEE O these two contam nants, only vinyl chloride was detected at concentrations
in excess of its MCL of 2 ug/L. The total areal extent of the zone of ground water containing vinyl chloride
at concentrati ons above 2 ug/L, as depicted on Figure 2, is estinated to be 32 acres and the total vol une of
ground water within this area is estimated to be approxinmately 56 mllion gallons. This estinate is based on
the assunption that the entire thickness of the aquifer is contam nated within the defined area. No evidence
of a dense non-aqueous phase liquid (DNAPL) was detected during nonitoring of QU 1 ground water

During the July and August 1990 sanpling round, dioxin and furan isoners were detected in sedinent-|aden
ground-wat er sanples collected fromnonitoring wells located in the Plain Gty Canal at concentrations of up
to 2,400 picograns per liter (pg/L) or parts per quadrillion. However, during the April 1991 sanpling round,
these contam nants were not detected in sedinent-free ground-water sanples. The earlier detection of the

di oxins and furans in the ground water has been attributed to adsorption of dioxins and furans that
originated in the debris fromthe Plain Gty Canal, to silt and clay particles in the shallow aquifer

3.2 PUBLIC HEALTH AND ENVI RONMVENTAL | MPACTS

A baseline risk assessment was conducted for QU 1 following conpletion of the site characterization
activities. The purpose of the assessment was to determ ne the nost significant contam nants present at QU
1, the different ways by which people, plants, and aninmals woul d potentially come into contact with the
contam nants, and the probability of any harnful effects occurring as a result of that contact. Based on the
results of the baseline risk assessnent, the nedia of concern for QU 1 were determined to be the ground water

underlying QU 1 and the backfill within the Plain Gty Canal. Surface water was not considered a nedi um of
concern for QU 1 because investigations of surface water and sedinents did not detect any contam nation
related to QU 1 contam nants. |n addition, upstream and downstream concentrati ons of contaninants are
simlar

The health risk assessnent for QU 1 indicates that there are no currently conplete, significant exposure
pathways within QU 1. However, contaminants in the Plain Gty Canal soil could pose a future risk to hunman
health. If the contam nated shallow ground water is used for donmestic purposes in the future, there would be
a potential for carcinogenic health effects. No current or future environnental effects are expected to
occur as a result of contam nants present at QU 1.

3.2.1 Contamnant ldentification

The initial step of the risk assessment was the selection of indicator chemcals. The indicator chem cal

sel ection process used in the risk assessnent was designed to focus on those chenicals that are the nost
toxic and were anticipated to result in greatest human exposure. An indicator chem cal was sel ected based on
the potential route of exposure and the particular chemcal's carcinogenic and non-carci nogenic toxicity.
Specifically, the indicator chemcals were selected on the basis of an index cal cul ated as the product of

t hei r maxi mum neasured concentrations in the nmediumof concern and their toxicity. Toxicity was neasured by
the slope factor and the reciprocal of reference dose for carcinogenic and non-carcinogenic health effects,
respectively. The frequency of detection was also included as a criterion for selection of ground-water

indi cator chemicals. |Indicator chemicals for carcinogenic health effects for soil and their nmaxi mum
concentrations were PCBs (3.6 ng/kg), 2,3,7,8-TCDD (0.000026 ng/kg), arsenic (19 ng/kg), cadm um (9.8 ng/kg),
and chrom um (39 ng/kg). Carcinogenic indicator chemicals for ground water were 1, 1-di chl oroet hene (1.8

ug/ L), trichloroethene (1.6 ug/L), vinyl chloride (10 ug/L), and 2, 3,7,8-TCDD (0.00000092 ug/L). Indicator
chem cal s for non-carcinogenic health effects for soil and their maxi mum concentrations were arsenic, barium
(350 ng/kg), chromum lead (1,000 ng/kg), nickel (57 ng/kg), and zinc (11,000 ng/kg). Non-carcinogenic
indicator chenmicals for ground water were cis-1,2-DCE (26 ug/L) and vinyl chloride.



3.2.2 Exposure Assessnent

No current exposure pathways were considered conplete. A significant potential future exposure to QU 1
ground-wat er contam nants exists for offsite and on-site residents who use shallow ground water froma well
installed in the QU 1 ground-water contaninant plume, and could therefore ingest contaminants in drinking
water, and inhale and dermally adsorb contaminants in a shower. Future exposure to ground-water contam nants
could al so occur for on-site residents who consume crops or |ivestock exposed to contamnm nated water through
the food chain. Future significant exposure scenarios to soil could include exposure of construction workers
to dioxins, furans, and heavy netals during excavation activities in the Plain Gty Canal backfill. Not
quantitatively eval uated, but potentially significant, would be the ingestion of soil by future residents,
especially children. Because the renedy for QU 1 was not based on the results of risk assessnent, but rather
upon ARARs for ground water and prevention of future ground-water contanination for soil, chronic daily
intake factors for each contam nant for each exposure pathway are not presented here. However, the

contanmi nants of concern, their maxi numconcentration, and the associated risks for soil and ground water at
QU 1 are presented in Tables A-1 and A-2 of Appendi x A

3.2.3 Toxicity Assessnent

Cancer slope factors have been devel oped for estinmating excess lifetinme cancer risks associated with exposure
to potentially carcinogenic chem cals. Reference doses have been devel oped for indicating potential for
adverse health effects from exposure to chenicals exhibiting noncarcinogenic effects. Al carcinogenic
conmpounds had sl ope factors except for PCBs, which did not have an inhal ation slope factor for use in

eval uating the risk to construction workers frominhal ati on of contam nated dust. No reference doses were
avail able for lead; no inhalation reference doses were avail able for cis-1,2-DCE, arsenic, cadm um nickel

or zinc. Because the renedy for QU 1 was not based on the risk assessnent, the values of reference doses and
sl ope factors and their sources are not presented here

3.2.4 Risk Characterization

Excess lifetinme cancer risks (sonetinmes referred to as carcinogenic risks) are determ ned by nultiplying the
intake by the cancer slope factor. These risks are probabilities that are generally expressed in scientific
notation (e.g., 1 x 10[-6]). An excess lifetime cancer risk of 1 x 10[-6] indicates that, as a plausible
upper bound, an individual has a one in a nillion chance of devel opi ng cancer as a result of chronic
site-rel ated exposure to carcinogens over a 70-year lifetime under the specific exposure conditions at the
site. The target risk level for a siteis 1 x 10[-6], although a value in the range of 1 x 10[-4] to 1 x
10[-6] may be acceptabl e.

Potential concern for noncarcinogenic effects of a single contaninant in a single mediumis expressed as the
hazard quotient. By adding the hazard quotient for all contanminants within a mediumand across all nedia to
whi ch a given popul ati on may reasonably be exposed, a hazard index can be generated. A hazard index greater
than 1 indicates that there may be a concern for potential health effects, while a hazard index less than 1
indicates that the concern for potential health effects is quite | ow

The potential carcinogenic risk to future off-site residents who use the shall ow ground water at the western
boundary over a period of 30 years is on the order of 3 x 10[-5]. The total hazard i ndex for noncarcinogenic
effects to future off-site residents is on the order of 0.7. The estinated carcinogenic risk to potenti al
future on-site residents is on the order of 1 x 10[-4], and the total hazard index is estimated as 2. These
are significant risks. The potential carcinogenic and non-carcinogenic risks to future construction workers
who becone exposed to contami nated soils in the Plain Gty Canal over a period of two years are 7 x 10[-6]
and 0.8, indicating that the risks associated with this scenario may be, but are not necessarily, acceptable.
The use of contamnated irrigation water could lead to a cancer risk of 3 x 10[-7], which is insignificant.

No significant environnmental threats appear to be associated with QU 1. The only area where ecol ogi ca
receptors could possibly come into contact with contamnants is through the water and sedinents of MII
Creek. However, because MII Creek only flows part of the year, it is a snall area, and it is not a critica
habitat for wildlife in the area. Wth the exception of 1985 sanpling results for antinony, concentrations
of metals are simlar in sanples taken upstream and downstreamof QU 1. This indicates a | ow potential for

i mpact on ecol ogical receptors. Finally, because the contam nants associated with disposal activities at QU
1 have not been detected in surface water or sedinments, it appears that contam nation at QU 1 is not
mgrating to MII Creek, and would not be expected to have an inpact on MII Creek in the future

3.2.5 Uncertainties
The prinmary uncertainty associated with the exposure pathway of greatest concern, ingestion of ground water

by future on-site or off-site residents, is whether or not the pathway will become conplete in the future. A
second uncertainty is associated with the fact that all of the estimates of the total hazard index for



exposure through ground water are inconplete, and therefore |low due to a | ack of reference doses for some
conmpounds. Additional uncertainty is related to the assunption that contam nant concentrations will renain
constant with tine and unknowns associ ated with dermal uptake of some indicator chemicals. Wth respect to
exposure to contam nated soil, there is uncertainty associated with the estimate of dust inhalation and
ingestion rates, and the bioavailability of contam nants.

The potential for contam nant exposure by future residents through ingesting contam nated soil was not
evaluated. The risks for this exposure may be potentially greater than were estimated for the construction
wor ker scenari o. However, because the two scenarios involve the sane parcel of contam nated soil, a renedy
that addresses risks to construction workers will also address potential risks to future residents.

3.2.6 Summary of Site Risks

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response action selected in this ROD, may present an inmnent and substantial danger to public health

wel fare, or the environment. There are no current significant risks to human health and the environment from
exposure to soil or ground water at QU 1, nor are significant risks likely to develop in the future as |ong
as the Depot renmins in existence. Under future residential site use conditions, risks may exceed EPA' s point
of departure of one in one mllion excess lifetinme cancer risk or a total hazard index of one. |n addition
the Plain Gty Canal backfill is a source of the contami nation detected in the shall ow aquifer ground water

4.0 ALTERNATI VES EVALUATI ON

As part of the DDOU QU 1 feasibility study, six soil and seven ground-water renedial alternatives were
devel oped. Under Section 121 of SARA, the selected renedial action nust be protective of human health and
the environnent, cost effective, and attain Federal and State applicable or relevant and appropriate
requirenents (ARARs). The selected alternative nust al so use permanent solutions and alternative treatnent
or resource recovery technol ogies to the maxi numextent practicable. Renedies that enploy treatnent which
permanently and significantly reduces the nobility, toxicity, or volune of hazardous substances is a
statutory preference. This section sumrarizes how the remedy sel ection process for QU 1 addressed these
requi renents.

4.1 DEVELOPMENT OF PRELI M NARY ALTERNATI VES

Prelimnary alternatives that represent the range of avail abl e renediation options were devel oped starting
with the no-action alternative. Subsequent alternatives represented an increasing degree of technica
conplexity. Each alternative contained different processes and extent of renediation for soil and ground
wat er .

The main features of the prelinmnary alternatives for soils were:
1. No Action -No renedial action would be taken to reduce the levels of contamination in the soil at QU 1.

2. Institutional Controls - Legal and adm nistrative actions would be inposed to limt potential exposure
under both current and future use scenari os.

3. Containnent - Contaminant migration fromsoil to ground water would be controlled by reducing
infiltration after constructing an engi neered cap over the Plain Gty Canal backfill material and
containment by a slurry cut-off wall. Alternatively, the contam nated soil could be excavated and pl aced
in an on-site Resource Conservation and Recovery Act (RCRA) hazardous waste |landfill.

4, O f-Site Soil D sposal - Contam nated soil would be excavated and transported off site for incineration
or for disposal in a RCRA permtted hazardous waste or industrial landfill according to classification of
the soil and debris during excavation.

5. On-Site Soil Treatnment - Contami nated soil woul d be excavated and treated on site using chenical or
i nci neration technologies. Treated soil would be returned to the excavation if suitable or the residue
woul d be di sposed of off-site

6. In-Situ Soil Treatment - Contaminated soil would be immobilized in place using soil vitrification
t echnol ogy.

G ound water contam nated by vinyl chloride is the principal threat posed by QU 1. Therefore, renoval of
vinyl chloride is the primary concern for ground-water renediation. |f dioxin and furan concentrations are
detected at levels that produce a health risk of greater than one in ten thousand, dioxins and furans will be
removed fromthe ground water by a granul ated activated carbon (GAC) system



As DDQU has four operable units currently undergoing RI/FS or renedial design evaluations, the potenti al
exists for consolidation or sharing of treatnent facilities or process options between operable units,
especially when the nature of contamination is simlar between the areas. Shallow ground water beneath QU 2,
located less than one mle fromQU 1, will be treated by air stripping and GAC. As some econony of scale may
be obtained by building only one treatment plant for ground-water renediation at the two operable units,
several alternatives were devel oped to investigate this possibility.

1. No Action - Gound-water nonitoring would continue (this is an el enent common to all alternatives), but
no active renedial actions would be taken to reduce the | evels of contam nation.

2. Institutional Action - Legal and adm nistrative actions would be inposed, as necessary, to limt
potential exposures under both the current and future use scenarios. For exanple, steps would be taken
to block out water rights for downgradi ent areas to prevent the possible future use of shallow ground
wat er .

3. Containnent - Contaminant migration potential would be reduced by controlling ground-water novenent by
installing upgradi ent subsurface barriers at the southeast end of the vinyl chloride contam nant plune.

4. Air Stripping/ GAC at QU 1 with Recharge at QU 1 - Contami nated ground water woul d be extracted through
well's or trenches, treated by air stripping and GAC, and reinjected into the aquifer at QU 1.

5. Ar Stripping/ GAC at QU 1/QUJ 2 with Recharge at QU 1 Contani nated ground water woul d be renoved by wells
or trenches, treated by air stripping and GAC at a conbined QU 1 and QU 2 treatnent facility and
rei njected near QUL.

6. Ar Stripping/ GAC at QU 1/QJ 2 with Recharge at QU 2 Contami nated ground water woul d be renoved by wells
or trenches, treated by air stripping and GAC at a conbined QU 1 and QU 2 treatnent facility and
reinjected at QU 2.

7. Spray Aeration to Lined Pond Fol |l oned by GAC Treatnent and Recharge at QU 1 by Injection Wlls or
Trenches - Contami nated ground water would be renoved by wells or trenches, sprayed into a |ined pond,
punped through a GAC treatnent system and reinjected into the aquifer at QU 1.

4.2 |INITIAL SCREENI NG OF PRELI M NARY ALTERNATI VES

Prelimnary alternatives were screened using three broad criteria: effectiveness, inplenentability, and cost.
The purpose of this screening was to reduce the nunber of alternatives requiring detail ed anal ysis.

Conpari sons were nmade anong those alternatives that offered sinilar functions or extent of renediation. The
nost pronising were conpared in a detailed analysis. Tables 1 and 2 indicate how each alternative conpared
with the three major criteria for soil and ground-water renediati on, respectively.

The end result of the screening process was a shortened list of alternatives that were recommended for
detailed analysis. The initial screening retained those alternatives that appeared nore effective, easier to
impl enent, and | ess costly than other alternatives offering a sinmlar |evel of protection or extent of

remedi ati on.

Remedi ation alternatives were formul ated by conbining sel ected soil and ground-water remediation
alternatives. Al of the remediation alternatives share continued nonitoring of ground-water quality as a
common elenent. The renediation alternatives for QU 1 are |listed bel ow

Alternative 1 No Action

Al ternative 2

Of-Site Landfill D sposal of Soil and Ground Water Treatnent by Air Stripping/ GAC

Al ternative 3

Of-Site Soil Incineration and G ound-Water Treatment by Air Stripping/ GAC
Alternative 4 - Of-Site Landfill Disposal of Soil and Ground Water Treatment by Spray Aeration/ GAC

Alternative 5 Of-Site Soil Incineration and G ound-Water Treatnent by Spray Aeration/ GAC

4.3 DESCRI PTI ON OF ALTERNATI VES
4.3.1 Aternative 1 - No Action

G ound-water nonitoring woul d continue (ground-water renedial Alternative 1), but no active renedial actions
woul d be taken to reduce the | evels of ground-water contamination or to renove the potential source of these



contaminants in the soils of the Plain Gty Canal (soil renedial Alternative 1). Therefore, Aternative 1
does not reduce the risk to human health and the environnent and a no-action alternative is not required to
comply with ARARs. The indirect, capital, operating and mai ntenance costs associated with this alternative
are presented in Table 3, as are estimates of present net worth costs based on a 20 year nonitoring period
and a statutory review every 5 years.

4.3.2 Aternative 2 - Of-Site Landfill Disposal of Soil and G ound-Water Treatnent by Air Stripping/ GAC

After removing 1 to 2 feet of clean fill overlying the Plain Gty Canal backfill, approximtely 4,000 cubic
yards of soil and debris in the Plain Gty Canal woul d be excavated and transported to an off-site facility
for placenent in a RCRA hazardous waste or industrial waste landfill, depending on RCRA classification of the
soil and debris. Wile this material does not present a significant hazard to hunman heal th, excavation and
off-site landfill disposal would reduce the risk to the environnent by renoving the potential source of vinyl
chloride, dioxin, and furan contanination observed in the ground water. Excavation would continue until soils
remai ning on site contain less than 25 ng/ kg of PCBs, less than 1 ug/kg total equivalent 2,3,7,8-TCDD, and
present a health risk of less than one in ten thousand, with a target of one in one mllion for the renaining
contam nants. The excavation would then be backfilled with clean fill. This alternative would achi eve cl ean
closure of the source area. This cleanup action would take a few nonths to conplete and woul d be conduct ed
approxi mately 15 nonths to two years after the ROD is signed.

Because the concentrations of contaminants within the soils and debris in the Plain Gty Canal are bel ow the
concentration levels that would renmain after inplementing the RCRA treatnent standards for FOO1l through FOO05
listed wastes, |and di sposal would conply with the applicable requirements of RCRA | and di sposal restrictions
(40 CFR part 268) and State regul ations (UAC Rul e 450-101). Al soil and debris renoved fromthe Plain Gty
Canal will be presunmed to contain FOO1l through FOO5 |isted wastes because of previous sanpling results and
generator know edge of disposal activities. Therefore, all soil is initially destined to be disposed in a
RCRA hazardous waste landfill and will be subject to LDRs. However, if during sanpling and anal ysis, as
descri bed in Appendi x B of the ROD, contaminants in any soil sanples are determned to be bel ow the

anal ytical detection linmts for the acceptable analytical nmethods for determning "F' |isted wastes, that
unit of soil represented by the sanple(s) will be considered to be outside of CERCLA jurisdiction and nay be
taken to an industrial waste landfill. Aso, if any other contam nants that are subject to LDRs, such as
dioxins, are detected in the sanples, the soils containing those contaminants will be subject to RCRA
Subtitle C requirements. Wile not required under CERCLA, disposal of soils that do not contain |listed or
characteristic hazardous wastes in a RCRA industrial landfill is being undertaken by DDQU to renove the
potential for this material to act as a source of ground-water contam nation at DDOU.

Gound water in the shallow Class Il aquifer at QU 1 would be extracted through a sufficient nunber of wells
to achieve a total flowrate of approximately 75 to 100 gallons per minute. The nunber of wells required to
achieve this flowrate would be determ ned by punp testing extraction wells during installation. |t has been
estimated that approximately 12 wells would be required to achieve this flowrate. Follow ng extraction,

the ground water would be treated by air stripping and GAC, if necessary, and reinjected into the aquifer
around the perineter of the vinyl chloride contam nation plume. A GAC systemwould be added to the air
stripper if dioxins and furans were detected in the effluent at concentrations that produce a cancer risk of
greater than one in ten thousand. The GAC system woul d reduce the excess cancer risks to |l ess than one in
ten thousand with a target of one in one nillion. Wistes fromthe ground-water treatnment process would be
transported off site for incineration or |and di sposal depending on how the wastes are classified under RCRA

G ound-wat er renedi ati on woul d be protective of the environment and woul d eventual | y achi eve Federal and
State MCLs for vinyl chloride and TCE that are considered to be ARARs. The area of attainment for these
ARARs is defined by the areal extent of vinyl chloride contam nati on above its MCL. This is an area of
approxi mately 32 acres and includes approximately 56 nmillion gallons of ground water.

The time frame required for conpliance with ground-water MCLs for vinyl chloride and TCE is estinmated to be a
m ni mum of five years, assuning treatnent of a ninimmof five pore volunmes (approximately 280 nillion
gallons) will be necessary to attain ARARs. However, the ability of the punp and treat technol ogy to achieve
very low residuals (less than 2 ug/L for vinyl chloride) in ground water may be limted, as evidenced by EPA
experience with other sites where standard extraction systens are often not suitable for renoving all of the
contam nants present in the aquifer material. Conpliance with ground-water cleanup criteria would be

det erm ned using sel ected conpliance nonitoring wells. The treatnent systemwoul d be operated until

contam nant |evels were maintained bel ow cl eanup | evels for one year. Monitoring would continue until the
next schedul ed statutory 5-year review |If cleanup criteria were exceeded within this period, ground-water
treat ment woul d reconmence.

The air stripper vapor em ssions are expected to be orders of magnitude | ess than the Uah ARAR for air
em ssions which is 1.5 tons of total VOCs per year. The air stripper em ssions are not expected to exceed the



em ssion concentration standard for vinyl chloride (10 parts per mllion) of the National Em ssion Standards
for Hazardous Air Pollutants (NESHAPS), as defined in 40 CFR Part 61 that are considered rel evant and
appropriate. The disposal of any spent GAC would conply with the | and di sposal restrictions ARAR by testing
the GAC to deternine whether it contains VOCs above treatment standards or other contami nants that may

exhi bit hazardous characteristics under TCLP. If test results indicate that spent GAC contains VOCs above
treat ment standards or exhibits hazardous characteristics, and treatnent by fixation/stabilization failed, it
woul d be treated by incineration to nmeet treatnent standards prior to disposal in a RCRA hazardous waste
landfill. The indirect, capital, operating and nmai ntenance costs associated with this alternative are
presented in Table 3, as are estinates of present net worth costs based on a 5-year renediation tinme frame
and a statutory review every five years.

This alternative, and those presented below, will not affect any endangered species or their habitats. This
vi ew has been confirned through di scussions with the Fish and Wldlife Service. The alternative wll not
affect any wetl ands because there are none at DDOU or in the vicinity that woul d be inpacted by renedial
actions.

4.3.3 Aternative 3 - Of-Site Soil Incineration and G ound-Water Treatnent by Air Stripping/ GAC

Cont ami nated soil (4,000 cubic yards) in the Plain Gty Canal would be excavated and transported to an
off-site RCRA permtted incineration facility. Wile not a significant risk to human health, incineration of
Plain Gty Canal soils would be protective of the environnent by renoving the source of vinyl chloride,

di oxi n, and furan contanination observed in the ground water and achi eving conpl ete destruction of the soil
contaminants. Excavation would continue until soils remaining on site contain |ess than 25 ng/ kg of PCBs,
less than 1 ug/kg total equivalent 2,3,7,8-TCDD, and present a health risk of |ess than one in ten thousand,
with a target of one in one nmillion for the renmining contam nants. This renedial action would take a few
nonths to conpl ete and woul d be conducted within 15 nonths to two years after the ROD is signed.

Because the soils in the Plain Gty Canal contain dioxins and furans, they nust be incinerated at a facility
permtted for dioxin destruction that is capable of achieving a 99.9999 percent destruction and renoval
efficiency. The Plain Gty Canal soils would be incinerated and the waste resi due di sposed of in conpliance
with the FOO1l |isted waste treatment standards. The treated debris would be nonitored using TCLP extract for
conpliance with FOO1 |isted waste treatnment standards and to ensure that dioxin and furan concentrations in
the TCLP extract are less than 1 ug/kg for each of the tetra, penta, and hexa-dioxin and furan isoners prior
to land di sposal. However, this is contingent on identification of an incinerator permtted to receive and
treat dioxin and furan contam nated nmaterial. CQurrently, no such facility exists in the United States.
Therefore, inplenentation of this alternative is inpossible at this tine.

The met hod of ground-water renediation has been discussed under Alternative 2. The indirect, capital,
operating and naintenance costs associated with this alternative are presented in Table 3, as are estinates
of present net worth costs based on a 5-year remediation time frame and a statutory review

every five years.

4.3.4 Aternative 4 - Of-Site Landfill Disposal of Soil and G ound-Water Treatnent by Spray Aeration/ GAC

Contami nated soil in the Plain Gty Canal would be excavated and transported to an off-site facility for

pl acenent in a RCRA permitted hazardous waste or industrial landfill depending on waste classification, as
described in Alternative 2. Gound water would be extracted fromthe shallow aquifer using wells, sprayed
into a lined pond, punped fromthe pond through a GAC system if necessary, and reinjected into the shallow
aqui fer along the margin of the vinyl chloride plume. Wastes fromthe ground-water treatnent process woul d
be transported off site for incineration or |and disposal depending on how the wastes are cl assified under
RCRA. As the nethod of ground-water treatnent differs fromthat described under Alternative 2 only in the
use of a spray aeration pond in place of an air stripper, renediation tines and ARARs conpliance woul d be
simlar to those presented for Alternative 2. Treatability testing would be required to eval uate the seasonal
performance of this system The indirect, capital, operating and mai ntenance costs associated with this
alternative are presented in Table 3, as are estimates of present net worth costs based on a 20-year
nmonitoring period and a statutory review every five years.

4.3.5 Aternative 5 - Of-Site Soil Incineration and G ound-Water Treatnent by Spray Aeration/ GAC

Contanminated soil in the Plain Gty Canal would be excavated and transported to an off-site incineration
facility, as described in Alternative 3. Gound water would be extracted fromthe shall ow aquifer using wells
or trenches, sprayed into a |ined pond, punped fromthe pond through a GAC system if necessary, to renove

di oxins and furans and reinjected into the shallow aquifer along the margin of the vinyl chloride plune, as
described in Alternative 4. Wastes fromthe ground-water treatnent process would be transported off site for
incineration or land disposal, depending on howthe wastes are classified. The indirect, capital, operating
and nai nt enance costs associated with this alternative are presented in Table 3, as are estinates of present



net worth costs based on a 5-year renediation tine frane and a statutory review every five years.
4.4 COVWPARATI VE ANALYSI S OF REMEDI ATI ON ALTERNATI VES

During the detailed analysis of renediation alternatives for QU 1, each alternative was assessed agai nst the
nine evaluation criteria defined under the NCP. These criteria were devel oped to address the technical and
policy considerations that have proven inportant for selecting anong renedial alternatives and serve as a
basis for the detailed analysis, assessnment, and the subsequent selection of an appropriate remedial action
In assessing alternatives, all nmust neet criteria 1 and 2, which are the threshold criteria. Those
alternatives satisfying the threshold criteria are conpared using the five balancing criteria. The final two
nodi fying criteria can change the preferred alternative selected as a result of applying the bal anci ng
criteria. The evaluation criteria are described bel ow

Threshold Oiteria

Threshol d criteria used in the conparative analysis include overall protection of human health and the
environnent and conpliance with ARARs. These threshold criteria nust be net by an alternative before it can
be eval uated under the five balancing criteria

1. Overall Protection of Human Health and the Environment - The assessnment against this criterion describes
how the al ternative, as a whol e, achieves and maintains protection of human health and the environnent.

2. Conpliance with ARARs - The assessment against this criterion describes how the alternative conplies with
ARARs or, if a waiver is required, howit is justified. The assessnent al so addresses other infornmation
fromadvisories, criteria, and the guidance that the parties have agreed is "to be considered."

Bal ancing Criteria

The five balancing criteria formthe basis of the conparative analysis because they all ow tradeoffs anong the
alternatives involving different degrees of performance

3. Long-Term Ef fectiveness and Pernmanence - The assessnent of alternatives against this criterion eval uates
the long-termeffectiveness of each alternative in protecting human health and the environment after the
response objectives have been net.

4. Reduction of Mbility, Toxicity, and Volume Through Treatnent The assessnment against this criterion
eval uates the antici pated performance of the specific treatment technol ogies an alternative may enpl oy.

5. Short-Term Ef fecti veness - The assessment against this criterion exanines the effectiveness of
alternatives in protecting human health and the environment during the construction and inplementation of
a renedy and until the response objectives have been net. 6. Inplenentability - The assessnent agai nst
this criterion evaluates the technical and admnistrative feasibility of the alternatives and the
availability of the goods and services needed to inplenent them

7. Cost - The assessment against this criterion evaluates the capital, indirect, and operation and
mai nt enance costs of each alternative. Cost can only be a deciding factor for alternatives equally
protective of human health and the environment.

Mod

fying Criteria

8. State Acceptance - This criterion reflects the State's preferences anong or concerns about alternatives.

9. Comunity Acceptance - This criterion reflects the community's preferences anong or concerns about
al ternatives.

The results of the assessment of alternatives against the nine criteria were arrayed to conpare the
alternatives and identify the key tradeoffs anong them (Table 3). A conparative analysis of the alternatives
was then conducted to evaluate the alternatives with respect to their relative performance according to the
threshol d and bal ancing criteria. The objective of the conmparison is to assess the rel ative advantages and
di sadvant ages anong the alternatives. The results of this conparison are presented bel ow.

4.4.1 Overall Protection of Human Health and the Environnent
Assum ng that present |and practices at DDQU renai n unchanged, all of the renedial alternatives presented in

this detail ed analysis would be equally protective of human health and the environment because there are
currently no exposure pathways to contam nated soil or ground water at QU 1. Under all remnedial alternatives



except the no-action alternative, the risks to human health due to exposure to contam nated soil would be
reduced because contam nated soils would be excavated and di sposed of off site (Alternatives 2 and 4) or
incinerated (Alternatives 3 and 5). Under Alternative 1, the no action alternative, |ack of action nay
result in off-site mgration of contami nated ground water in the future. Wile there is currently no
domestic or on-Depot use of the shallow ground-water aquifer in the vicinity of QU 1, the future risk to the
public woul d increase under these conditions. Al other alternatives would prevent off-Depot migration of the
ground water and woul d reduce risks associated with potential future use of on-Depot shall ow ground water.
Therefore, Alternative 1 may fail to neet these criteria in the future. Although Alternatives 2 and 4, which
include off-site landfilling of Plain Cty Canal soils, conply with this criterion, Alternatives 3 and 5,
which result in the conplete destruction of contamnants in the soil and ground water, have the highest
degree of protectiveness.

4.4.2 Conpliance with ARARs

Under Alternatives 2 and 4, Plain Gty Canal soils and debris that contain |isted wastes or exhibit the
characteristics of a hazardous waste as defined by RCRA woul d be placed in a RCRA hazardous waste landfill.
Know edge of the history of the Plain Gty Canal material indicates that the material nmay have once contai ned
FOO1 listed wastes, although testing to date indicates that this naterial does not contain RCRA |isted
wastes. However, while not required under CERCLA, if the soils and debris fromthe Plain Gty Canal do not
contain a RCRA listed waste or exhibit the characteristics of a hazardous waste as defined by RCRA under
Alternatives 2 and 4, they will be placed in a RCRA industrial landfill. |Incineration alternatives
(Alternatives 3 and 5) would conply with ARARs if a 99.9999 percent destruction and renoval efficiency
incinerator pernitted for dioxin and furan destructi on were avail abl e.

The no action alternative (Alternative 1) would fail to neet ARARs for renedi ation of ground water because
vinyl chloride currently exceeds its MCL. However, the no-action alternative is not required to conply with
ARARs. Al other alternatives would result in eventual conpliance with ARARs for ground water, given the
limtations of punp and treat technol ogy. A though the time frane for conpliance has been estinmated as 5
years, the actual cleanup tine would depend on the response of the aquifer during renediation.

4.4.3 Long-Term Effectiveness and Permanence

The no action alternative would provide the | east conpliance with this criterion. Alternatives 2 through 5
woul d conply with this criterion to sone degree due to the remedi ati on of the shall ow aquifer that woul d
occur under each. However, the pernmanence of landfilling of contam nated soils under Alternatives 2 and 4
rates lower than the conplete destruction by incineration that woul d be achieved in Alternatives 3 and 5.
Therefore, Alternatives 3 and 5 rate highest under this criterion.

4.4.4 Reduction in Mbility, Toxicity, and Vol une Through Treat ment

Alternative 1 rates |owest under this criterion because no action would be taken to renedi ate contam nat ed
soil and ground water. Alternatives 2 through 5 rate higher than Alternative 1 due to the remedi ation of the
shal  ow aqui fer that woul d be achi eved under each. Alternatives 3 and 5 rate highest overall due to the
conpl ete destruction of contaminants in the soil that would occur under those alternatives.

4.4.5 Short-Term Effectiveness

Wth the exception of Alternative 1, all of the alternatives conpare equally under this criterion. As no
action would be taken under Alternative 1, there are no short-termrisks to be considered under current |and
use. Al other alternatives involve simlar risks created by the methods that woul d be used to excavate and
treat the contam nated soil and ground water at QU 1. These risks could be mnimzed by use of standard

wor ker protective equi pment during the few nmonths that excavation would occur. Risks due to ground-water
treatnment would be linmted to those associated with air-stripper em ssions. These would be mnimzed by
conpliance with NESHAPS and the State of Wah Cean Air Act, and the use of em ssion control technol ogy, if
necessary.

4.4.6 Inplenentability

The no action alternative would be the easiest alternative to inplement. Alternatives 2 and 4 woul d be easier
to inplement than Alternatives 3 and 5. Under Alternatives 3 and 5, off-site soil incineration would require
a facility pernmitted for destruction of dioxins and furans. Therefore, inplenmentation of these alternatives
may not be possible because no incineration facilities in the U S. are currently pernmtted for thernmal
destruction of dioxins and furans. The spray aerati on/ GAC renedi ation alternatives may require limted
treatability studi es because of reduced efficiency during winter nonths. Air stripping/ GAC treatnent of
ground water under Alternatives 2 and 3 may be the easiest ground-water treatnent processes to inplenent
technically because of readily avail abl e prefabricated conponents. Therefore, Alternative 1 would be the



easiest to inplenent, followed by Alternative 2, Alternative 4, Alternative 3, and finally Alternative 5.
4.4.7 Cost

The no action alternative (Alternative 1) has the | owest cost of all the alternatives considered, with a
present worth val ue of $255,000 (Table 3). Alternatives 2 and 4 both have present worth val ues of
approximately $2.2 nmillion. Alternatives 3 and 5, both of which enploy off-site soil incineration, are the
nost costly, with present worth values of approximtely $15 mllion each.

4.4.8 State Acceptance

The State has been involved in each step of the RI/FS process and the presentation of the preferred
alternative in the Proposed Plan for QU 1. Therefore, this criterion has been addressed in the devel opment of
arenedy for QU 1. The State is supportive of the selected renedy, but had a preference for off-site
incineration of all soil and debris. However, as stated under the description of alternatives that enploy
incineration, this is not currently inplenentable.

4.4.9 Community Acceptance

Community acceptance is inplicitly analyzed for the selected renedy in the Responsiveness Summary at the end
of this docurment. Al comments received during the public coment period have been addressed and the
alternatives altered. Therefore, public concerns regarding the selection of a renedy for QU 1 have been
addr essed.

5.0 SELECTED REMEDY

The sel ected remedy for DDOU Qperable Unit 1 is Alternative 2, offsite landfill disposal of soil and debris
and on-site ground-water treatnent using air stripping and, if necessary, GAC. This renedy was presented as
the preferred alternative in the Proposed Plan for QU 1 and has the support of the State and EPA. Because
the State has been intinately involved in the RI/FS process at QU 1, State acceptance of the sel ected renedy
has been achi eved t hrough incorporation of State comments on primary docurments prepared in support of this
ROD, and included in the Admi nistrative Record. Community acceptance of the selected remedy has been achi eved
through the Community Rel ati ons Program public neetings, and the public comment period. A detailed
description of the selected alternative, including the remedi ation goals, cleanup |evels, and the costs
associ ated with each conponent of the remedy is presented in the follow ng discussion.

5.1 DESCRI PTION CF THE SELECTED REMEDY

Under Alternative 2, backfilled soil and debris fromthe Plain Gty Canal will be excavated and transported
off site for landfill disposal at a RCRA pernmitted facility. Al soil and debris renmoved fromthe Plain Gty
Canal will be presunmed to be contami nated with FOO1 t hrough FOO5 |isted wastes because of the "Contained-in
Rul e" and previ ous generator know edge of disposal activities. Therefore, all soil is initially destined to
be di sposed in a RCRA hazardous waste landfill and will be subject to LDRs. However, if during sampling and
anal ysis, as described in Appendix B of the ROD, contanminants in any soil sanple are determined to be bel ow
the anal ytical detection limts for the acceptabl e analytical methods for determining "F' |listed wastes, that
unit of soil represented by the sanple(s) will be considered to be outside of CERCLA jurisdiction and nay be
taken to an industrial waste landfill. A so, if any other contam nants that are subject to LDRs, such as

di oxins, are detected in the sanples, the soils containing those contaminants will be subject to RCRA
Subtitle C requirenents.

The excavation will be backfilled with clean soil, regraded, and revegetated. It is estinated that renoval of
approxi mately 4,000 cubic yards of soil fromthe Plain Gty Canal will elimnate contam nation in this area.

Gound water will be extracted through approximately 12 extraction wells at a conbined flow rate of
approximately 75 to 100 gallons per mnute, and treated by air stripping to renove contam nants. A GAC
systemw ||l be added to the air stripper if dioxins and furans are detected in the effluent at concentrations
above the proposed MCL for dioxins and furans of 5 x 10[-5] ug/L. This concentration corresponds to a risk

| evel of one in one ten thousand. Exhaust air fromthe air stripper will be vented to the atnosphere, while
treated water will be used to recharge the aquifer using injection wells. Air enissions fromthe air
stripper tower will be nonitored to ensure conpliance with the Utah Cean Air regulatory limt of 1.5 tons of
total VOCs per year and the NESHAPS requirenments for vinyl chloride of 10 parts per million, using an
in-stack monitoring point. |If emssion |levels threaten or exceed these criteria, air emssion controls such
as GAC or sone other technology will be enployed to ensure conpliance. Wastes fromthe ground-water treatnent
process will be transported off-site for incineration or |and disposal dependi ng upon how the wastes are

cl assified under RCRA



The ground-water treatnent systemw |l be operated either continuously, by pulsing the system turning off
individual wells, or punping alternate wells to vary ground-water flow patterns. Such measures will be taken
to reduce the renediation time frame where practicable while ensuring conpliance with ground-water and air
em ssions ARARs. The ground-water treatnent systemw || be operated until the remediation goals for ground
wat er outlined bel ow have been net and naintained for one year in all conpliance nmonitoring wells. Wen
contami nant concentrati ons have been maintai ned bel ow MCLs for one year, the treatnent systemw |l be shut
down but conpliance nmonitoring will continue until the next schedul ed statutory five-year review |[f

renedi ation goals are exceeded during this tine in any conpliance nonitoring well, ground-water treatnent
will recommence and this procedure will be repeated. |f conpliance is naintained until the next schedul ed
statutory review, the renedy will be considered conplete. Conpliance nonitoring is discussed in nore detail
in Appendi x B of this document.

During construction of the extraction and reinjection wells, a punping test will be conducted on each well as

it is conpleted. The nunber, spacing, and punping rate of extraction and injection wells wll be adjusted
according to the results of these tests. The process conponents of this alternative and pertinent
information and assunptions on sizing, concentrations, flowrates, etc., are presented in Table 4. It should

be noted that sone changes may be nade to this renedy during the renedi al design and construction phases of
the project.

5.1.1 Renediation Goals

The point of conpliance for soil will be defined by the clean-up criteria described below The first of
these criteria consists of removing all debris and visually contam nated soils fromthe Plain Gty Canal.
Visually contaminated soil is defined as any soil containing manufactured or processed naterial, plant or
animal matter, or unnatural discoloration. Sanples will be collected fromthe soil in the walls and bottom of
the excavati on and anal yzed for VOCs, PCBs, dioxins, furans, and netals. These sanple results will be used
to confirmthat the soils remaining in the excavation:

1. Do not contain nore than 25 ng/kg of PCBs, as recommended in EPA Directive 9355. 4-01FS.

2. Do not contain dioxin and furan concentrations of nore than 1 ug/kg total equivalent 2,3,7,8-TCDD, as
recomrended by the Di oxin Advisory Council.

3. Do not contain other contam nants that woul d present an unacceptable future health risk. Excavation wll
continue until a total carcinogenic health risk of less than one in ten thousand is achieved in the soils

remaining in the excavation. |In addition, a target cleanup level of one in one mllion has been adopted
for QU1 and will be achieved wherever practicable. Sinilarly, excavation will continue until the hazard
i ndex for noncarcinogenic contaminants remaining in the soil is |ess than one. Contam nant concentrations

associated with these health risks are presented in Table A-2 in Appendix A, assuning a future resident
exposure scenario. R sk based cleanup levels are only defined for those contam nants that do not have
specifically defined cl eanup |evels.

During the excavation process, excavated soil and debris will be periodically tested using appropriate

net hods, including the Toxicity Characteristics Leaching Procedure (TCLP) for conpliance with treatnent
standards for FOO1 |isted waste, dioxins, and furans. These tests will detern ne whether the excavated
material nmust be placed in a RCRA hazardous waste or industrial landfill, and whether any treatment will be
necessary prior to disposal.

The point of conpliance for ground-water cleanup is defined by the area within the 2 ug/L contour for vinyl
chloride. Cdeanup levels for groundwater contaminants at QU 1 are listed in Table A-1 in Appendix A G ound
water will be treated until contam nant concentrations are below their MLs in all QJ 1 ground-water

conpl i ance sanples. Wien these goals are net, the shallow ground water will be available for beneficial use.
However, the ability of punp and treat technology to achieve and naintain | ow contam nant |evels may be
limted, as evidenced by experience at other sites.

A Performance and G ound-Water Conpliance Mnitoring Plan for soil and ground-water renediation at QU 1 is
presented in Appendix B. This plan summarizes the renediati on goals, areas of attainnent, restoration time
frame, and the performance standards for soil and ground-water renediation.

5.1.2 Costs

The costs associated with remediation of QU 1 using Alternative 2 are listed in Table 4. The total capital
cost of the project is estimted at approximately $1,320,000. This includes costs of installing a
ground-wat er extraction and injection system storage tank, an air-stripping system equipped with GACif
necessary, ground-water nonitoring, excavation, soil disposal at a RCRA pernitted hazardous waste landfill,
and reclamation of the site. The disposal costs for a RCRA hazardous waste | andfill have been used to assess



di sposal costs. Wile sone soil nmay be placed in a RCRA industrial landfill and the disposal costs for this
are approximately 50 percent |ower than a RCRA hazardous waste landfill, the volunme of soil that nay be

di sposed of in this way will be dependent on results of sanple anal yses during site renediation. Indirect
costs for admnistration, engineering, and design services were estimated to be approxi mately $200, 000, while
annual operation and maintenance costs are estimated at $146,000. The present worth cost of the project,
using a five percent discount value, is estinmated at $2.2 mllion, based on a 7year duration of treatnment and
nmoni tori ng.

5.2 STATUTCRY DETERM NATI ONS

The selected renmedy for QU 1 neets the statutory requirenents of Section 121 of CERCLA as anended by SARA
These statutory requirenents include protection of human health and the environnent, conpliance wi th ARARs,
cost effectiveness, utilization of permanent solutions and alternative treatment technologies to the naxi num
extent practicable, and preference for treatnent as a principal element. The manner in which the sel ected
remedy for QU 1 neets each of these requirenents is presented in the follow ng di scussion.

5.2.1 Protection of Hunman Health and the Environment

The sel ected renmedy for QU 1 protects human health and the environnment through the foll owi ng engi neering
control s:

. Excavation and renoval of all backfilled soil and debris fromthe Plain Gty Canal to conply
with the cleanup criteria defined in Section 5.1.1., and

. Extraction and treatnment of all ground water until contam nant concentrations are below their
MCLs.

Renmoval of the contaminated soil and debris in the Plain Gty Canal will elimnate a source of contam nation
in the ground water and renove the potential for exposure to these contaminants in soil. Treatnent of
contam nated ground water at QU 1 to a level below the MCLs will reduce the health risks to potential future
ground-wat er users by approxi mately two orders of magnitude. The selected renmedy for soil and ground water at
QU 1 will not pose an unacceptable short-termrisk and will have the effect of mnimzing cross-nedia
inmpacts. This latter point will be achieved by ensuring conpliance with Utah air regul ati ons and Federa
requirenents for vinyl chloride defined by NESHAPS

5.2.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents

Section 121(d)(1) of CERCLA as anended by SARA, requires that renedial actions nust attain a degree of

cl eanup that assures protection of human health and the environnent. |In addition, renmedial actions that

| eave any hazardous substances, pollutants, or contaminants on site nust, upon conpletion, neet a |evel or
standard that at least attains legally applicable or relevant and appropriate standards, requirenments
limtations, or criteria that are "applicable or relevant and appropriate requirenents" (ARARS) under the
circunstances of the release. ARARs include Federal standards, requirenents, criteria, and limtations and
any pronul gated standards, requirenents, criteria, or limtations under State environnmental or facility
siting regulations that are nore stringent than Federal standards.

"Applicable" requirenments are those cl eanup standards, standards of control, and other substantive
environnental protection requirenents, criteria, or limtations pronul gated under Federal or State |aw that
specifically address a hazardous substance, pollutant or contam nant, remedial action, |ocation, or other
circunstance at a renmedial action site. "Relevant and appropriate" requirenents are cl eanup standards
standards of control, and other substantive environnental protection requirements, criteria, or limtations
promul gat ed under Federal or State law that, while not "applicable" to a hazardous substance, pollutant or
contami nant, renedial action, location, or other circunstance at a renedial action site, address problens or
situations sufficiently simlar to those encountered at the site that their use is well-suited to the
particular site.

I'n determ ning which requirenents are relevant and appropriate, the criteria differ depending on the type of
requi renent under consideration, i.e., chemcal-specific, |ocation-specific, or action-specific. According to
the NCP, chenical -specific ARARs are usually health or risk-based nunerical values that establish the
accept abl e amount or concentration of a chenmical that nay remain in, or be discharged to, the anbient
environnent. Location specific ARARs generally are restrictions placed upon the concentrati on of hazardous
substances or the conduct of activities solely because they are in special |locations. Sone exanples of
special locations include floodplains, wetlands, historic places, and sensitive ecosystens or habitats
Action-specific ARARs are usually technol ogy- or activity-based requirenents or limtations on actions taken
with respect to hazardous wastes, or requirenments to conduct certain actions to address particul ar
circunstances at a site. Remedial alternatives that involve, for exanple, closure or discharge or dredged or



fill material nmay be subject to ARARs of RCRA and the O ean Water Act.

The remedi al action proposed, the hazardous substances present at the site, the physical characteristics of
the site, and the potential receptor popul ation, were all considered when deternining which requirements are
applicable or relevant and appropriate to the selected remedy for QU 1. Federal and State | aws, standards,
requirenents, criteria, and limtations were reviewed for possible applicability to the QU 1 site. The only
State regulations identified that required nore stringent requirenents than equival ent Federal regul ations
were the source control requirenents of UAC Rule 450-101 and the spill reporting requirenents of UAC Rul e
450- 9.

Through careful review of all applicable or relevant and appropriate public health and environnent al

requi renents of Federal of State laws, it has been determined that the remedy selected for QU 1 will neet
these ARARs. Therefore, no SARA Section 121(d)(4) waiver will be necessary. A brief discussion of how the
selected renedy for QU 1 satisfies the principal ARARS associated with the site is presented bel ow

5.2.3 Chemical -Specific Requirenents

Chemi cal -specific ARARs set health- or risk-based concentration [imts in various environmental nedia.

G ound-water quality ARARs for QU 1 are based on the Safe Drinking Water Act nmaxi num contam nant |evel (ML),
the maxi mum perm ssible | evel of a contaninant in water that is delivered to any user of a public water
system MCLs are generally relevant and appropriate as cl eanup standards for contam nated ground water that
is or may be used for drinking. The State of U ah public drinking water regul ations are al so rel evant and
appropriate to the QU 1 selected renedy. In addition, the Wah ground-water quality protection and air
quality regulations are applicable to the site. Oher applicable or relevant and appropriate requirenents

i nclude the NESHAPS standards defined in the dean Air Act, the Cccupational Safety and Heal th Administration
(OCsHA) regul ations, and the Departnent of Transportation (DOTI) hazardous material transportation regul ations.
Potenti al Federal and State chemi cal -specific ARARs are presented in Appendix C, Tables G 1 and G 2,
respectively.

5.2.4 Location-Specific Requirements

Locati on-specific ARARs set restrictions on renediation activities, depending on the |ocation of a site or
its imediate environs. The only location-specific ARAR associated with the selected remedy for QU 1 is the
EPA ground-water protection strategy that establishes a ground-water classification systemfor protecting
ground water based on its value to society, use, and vulnerability. This strategy contributes to application
of the National Primary Drinking Water Standards as ARARs for the selected remedy. As QU 1 is not located in
a wetlands area or flood plain, is not a historic place, and the remedy will not affect any historic place,
endanger ed species or habitat, regulations pertaining to these concerns are not ARARs.

5.2.5 Action-Specific Requirements

Per f ormance, design, or other action-specific requirements set controls or restrictions on certain kinds of
remedi al activities related to managenment of hazardous substances, pollutants, and contam nants. Federal
action-specific ARARs that are relevant to the renediation activities at QJ 1 include Federal Underground
Injection Control Regulations, RCRA Land Disposal and d osure Regul ations, and OSHA. State requirenents
include the Wah State Engineer's regulations for well construction and punping activities, the Uah
Corrective Action O eanup Standards Policy for cleanup levels, and the UWah Air Quality Regul ations.
Potential Federal and State action-specific ARARs are presented in Tables C3 and G4 of Appendix C,
respectively.

5.2.6 To Be Consi dered Requirenents

In inplenenting the selected remedy for QU 1, DDOU has agreed to consider requirements that are not legally
binding. The only requirenents to be considered (TBC) for the selected remedy at QU 1 are the

recommendati ons of the Dioxin D sposal Advisory Goup regardi ng pentachl orophenol waste and dioxin and furan
contami nation and EPA Directive 9355.4-01FS that presents recommended cl eanup levels for PCBs. This TBCis
included in the Federal chem cal-specific ARARs presented in Table C 1.

5.3 COST EFFECTI VENESS
Overal | cost-effectiveness can be defined as the reduction in threat to human heal th and the environnent per

dol l ars expended on a renedy. The selected remedy for QU 1 is the nost cost-effective alternative because it
provi des the maxi mum ef f ecti veness proportional to cost of any of the alternatives anal yzed.



5.4 UTI LI ZATI ON CF PERVANENT SOLUTI ONS

This section briefly explains howthe renedy provides the best bal ance of tradeoffs anong all the
alternatives with respect to the five balancing criteria described in Section 4.4. Inplenentability played an
inmportant part in the selection of Alternative 2 as a remedy. Because the Plain Gty Canal soils contain

di oxi ns and furans, alternatives that enployed incineration of soils to achieve the greatest reduction in
mobi lity, toxicity, and vol une woul d be inpossible to inplement because an incinerator permtted for dioxin
and furan destruction is currently not available. Therefore, Alternatives 2 and 4 woul d be nore
inplenentable than Alternatives 3 and 5. In addition, the proven technol ogy enpl oyed for ground-water
remediation in Alternative 2, when conpared to the use of surface inpoundnents and the difficulties in
assuring consi stent seasonal performance under Alternative 4, would nmake the technical inplenentation of
Alternative 2 easier than Alternative 4.

Wiile less effective than alternatives that enployed incineration of soils (Alternatives 3 and 5), the
long-termeffectiveness of Alternatives 2 and 4 would be simlar because both enploy landfilling of Plain
Gty Canal soils. Because all alternatives would enploy treatnent of ground water by extraction and renova

of vinyl chloride prior to reinjection, they conpared equally with respect to long termeffectiveness for
this nedia. The greatest degree of reduction in nmobility, toxicity, and volume, would be achi eved by those
alternatives that enploy incineration treatnent of soil (Alternatives 3 and 5). However, these alternatives
cannot be inplenented. Therefore, the ground-water renediati on technol ogy was used to conpare the renaining
alternatives under this criterion. Because both the air stripping and GAC treatnent under Alternative 2 and
the surface inpoundrment and GAC treatnment under Alternative 4 would effectively reduce toxicity, mobility and
vol ume of contam nants in ground water through treatment, both conpared equally under this criterion

The short-termeffectiveness of Alternatives 2 and 4 were al so considered to be sinilar because both would
result in simlar risks to the environnment, comunity, and renediati on workers due to air em ssions fromthe
ground-wat er treatnment process and during excavation of soils. Finally, the cost of Alternative 2 was
conparable to that of Alternative 4 and significantly lower than Alternatives 3 and 5. Therefore
Alternative 2 was selected as the remedy for QU 1 because it is an inplenmentable and effective renedy that
achi eves a reduction in the principal threat posed by the site in a cost effective manner.

5.5 PREFERENCE FOR TREATMENT AS A PRI NCI PLE ELEMENT

The selected remedy for QU 1 utilizes pernanent solutions and treatnment technol ogies to the maxi num extent
practicable. Treatnent of soil will only be undertaken if necessary to achi eve conpliance with | and di sposal
restrictions under RCRA. The use of air stripping and GAC to renedi ate contam nated ground water satisfies
the statutory preference for treatnment and will reduce the principal threat of human ingestion or inhalation
of VOCs present in contam nated ground water underlying the site

5.6 DOCUMENTATI ON OF NO SI GNI FI CANT CHANGES

The Proposed Plan for QU 1 was rel eased for public comrent in Cctober 1991 and identified Alternative 2
Of-Site Landfill Disposal of Soil and G ound-VWater Treatment by Air Stripping/ GAC, as the preferred
alternative for renmediation of this operable unit. Al witten and verbal comments submtted during the
comrent period were reviewed. The conclusion of this review was that no significant changes to the preferred
alternative were necessary prior to it beconm ng the sel ected renedy.



APPENDI X A
SO L AND GROUND- WATER REMEDI ATI ON CRI TERI A

Thi s appendi x describes the renediation criteria for soil and ground water at Operable Unit 1 (QU 1).
Criteria for ground-water contam nants nust be nmet in each conpliance nonitoring well. Confirmational soil
sanples will be collected after removing debris and visibly contam nated soil fromthe Plain Gty Canal.
Results of these sanple analyses will be used to confirmthat all nmaterial contam nated above the cl eanup
| evel s has been removed fromthe excavati on.

G ound-VWater Renediation Oriteria

Cont ami nants of concern for ground-water renediation for QU 1 include cis-1,2-dichl oroet hene (cis-1, 2-DCE),
trichloroethene (TCE), and vinyl chloride. The renediation criteria for these conpounds are their respective
drinki ng wat er maxi mum contami nant |evels (MCLs) of 70, 5, and 2 ug/L.

Tabl e A-1 summari zes the cleanup criteria for each contam nant of concern in ground water, the potenti al
cancer risk and hazard quotient associated with each contam nant at current concentrations, and the potenti al
cancer risk and hazard quotient associated with each contam nant at the cleanup concentrati ons. These risks
have been estinmated assum ng future use of the ground water as a residential source of drinking and shower
wat er .

The cleanup criteria for 1,2-DCE and TCE are higher than the baseline concentrations of these conpounds.
These criteria have been included because in sonme cases, sanples fromindividual wells have higher
concentrations than the baseline concentration, which is derived froman average concentration of several
wel | s.

Soil Renediation Oriteria

Cont am nants of concern for soil renediation include arsenic, |ead, zinc, PCBs, dioxins, furans, cis-1,2-DCE,
TCE, and vinyl chloride. The "to be considered" (TBC) renediation criterion for PCBs of 25 ng/kg is based on
EPA Directive 9355.4-01FS, "A Quide on Renedial Actions at Superfund Sites with PCB Contamination." The TBC
criterion for dioxins and furans of 0.001 ng/kg was derived fromthe "General Approach Used by the D oxin

Di sposal Advisory G oup (DDAG Regardi ng Pentachl orophenol Waste (al so PCBs)" by P. des Rosiers, Novenber
1988. Renediation criteria for TCE and vinyl chloride of 490 and 3.2 ng/ kg, respectively, correspond to
cancer risks of 1 x 10[-5] under a future residential soil ingestion scenario. The renediation criteria for
cis-1,2-DCE and zinc are 70 and 1,500 ng/ kg, respectively, which correspond to hazard quotients of 0.1 under
this scenario. The criterion for arsenic of 35 ng/kg corresponds to a cancer risk of 1 x 10[-4]. An arsenic
concentration that corresponds to a potential cancer risk of 1 x 10[-5] (3.5 ng/kg) is not practical at QU 1
because that concentration woul d be bel ow naturally occurring background concentrations present at DDQU,
whereas, the proposed criterion can be clearly distinguished frombackground | evels. There is no reference
dose or slope factor for lead, so a cleanup criterion corresponding to a hazard quotient of 0.1 or a cancer
risk of 1 x 10[-5] cannot be established. The criterion for |ead of 500 ng/kg is a typical remediation
criterion for residential soils at CERCLA sites.

Ri sks for soil contam nants were cal cul ated under a residential ingestion scenario where a person was assuned
to be exposed as a 15 kg child ingesting 200 ng of soil per day for six years, and also as a 70 kg adult
ingesting 100 ng of soil per day for 24 years. Table A-2 summarizes the remediation criteria, baseline
risks, and postrenedi ation risks for soil contam nants.

It should be noted that the criteria for nost of the contam nants of concern for soil exceed the baseline
concentrations detected in soil sanples collected fromthe Plain Gty Canal. Wile there is no risk-based
reason for renediating the soil at QU 1 for contam nants other than zinc, remediation criteria are necessary
shoul d hot spots be encountered where contam nant concentrations exceed previously detected concentrations.



APPENDI X B

PERFORVANCE AND COVPLI ANCE MONI TORI NG PLAN

PERFORVANCE AND COVPLI ANCE MONI TORI NG FOR REMOVAL OF PLAIN CI TY CANAL SO L AND DEBRI S

Renedi ation Goal s

Remedi ation goals for soil are defined in Section 5.1.1. of the ROD.

Area of Attainnent

The area of attainment for renediation goals is the backfill material in the Plain Gty Canal (PCQO as
depicted in Figure 1 of the ROD. This consists of a 1,250-foot length of the canal, an assuned w dth of 20
feet, and contam nated soil and debris extending fromapproxi mately 2 feet to 6 feet bel ow the ground
surface. The volune of soil and debris requiring renediation is approximately 4,000 cubic yards. This
estimate assunes the two feet of clean fill overlying the contam nated naterial in the PCC will

be replaced in the excavation. Volune estinmates may be revised during the Remedi al Design/Renedial Action
(RD'RA) based on soil sanpling results.

Restoration Tine Frane

The restoration tinme frane for this action is estinated to be approxinately six nonths after comrencenent of
work on site, and will be conpleted within 15 nonths to 21 nonths after the ROD is signed.

Per f or rance St andar ds

Speci fic perfornance standards used to ensure attainnment of the remedi ation goals for soil are:

. Reduce contam nant concentrations in soils within the area of attainment to conply with the
renmedi ation goals specified in Section 5.1.1. of the ROD.

. Meet all ARARs identified in the ROD for soil.

. The soil will be remediated in a timely nmanner in conpliance with the selected renedy presented
in the ROD to achi eve renedi ati on goal s as soon as practicabl e.

Conpl eti on_of Renedi ation

Remedi ation shall be considered conplete after the soil renedi ati on goals have been attained in all sanples
taken fromthe perinmeter of the excavation. Sanples to be used for conpliance nonitoring will be specified
during Renedial Design (RD) in the Perfornmance and Conpliance Sanpling Program Sanple |locations will be
approved by EPA and UDEQ during the RD. The nunber and | ocation of sanples to be taken may be nodified during
remedi ation to ensure conpliance with renedi ation goals. The frequency of sanmpling will be determ ned during
the RD. Any statistical methods to average soil concentrations areally or vertically shall be specified
during the RD. The guidance entitled "Methods for Evaluating the Attai nnent of O eanup Standards-Vol une 1.
Soils and Solid Media" (EPA 230/02-89-042) will be consulted when establishing the Performance and Conpliance
Sanpl i ng Program

Per f ormance and Conpliance Mnitoring Program

A Performance and Conpliance Mnitoring Program (PCW) will be inplenented during the remedial action to

nmoni tor performance and conpliance with renmediation goals. This programwill be devel oped during the RD and
wi Il include |ocations of performance nonitoring points within the PCC, frequency of nonitoring, analytical
paraneters, sanpling nmethods, anal ytical nethods, and statistical nethods for evaluating data. The PCWP wil |
be included as part of the renedial design but may be nodified during the renedial action

to account for changed conditions.

PERFORVANCE AND COVPLI ANCE MONI TORI NG FCR REMEDI ATI ON OF SHALLOW GRCUND WATER

Renedi ati on Goal s

Remedi ation goals for shall ow ground water are defined in Section 5.1.1. of the ROD.



Area of Attainnent

The area of attainnent for renediation goals is the volume of ground water containing vinyl chloride above
its MCL of 2 ug/L. The volume of contaninated ground water within this plume is estimated at 56 nmillion
gal | ons.

Restoration Tine Frane

The restoration tinme frane for this action is estinated to be approxinately five years after comrencenent of
work on site.

Per f or mance St andar ds

Speci fic perfornmance standards used to ensure attainnent of the remedi ation goals for ground water are:

. Reduce contam nant concentrations in ground water within the area of attainnent to conply with
the remedi ation goals specified in Section 5.1.1. of the ROD.

. Meet all ARARs identified in the ROD for ground water.

. The ground water will be renmediated in a tinmely manner, in conpliance with the sel ected renmedy
presented in the ROD, to achieve renedi ati on goals as soon as practicabl e.

Conpl eti on_of Renedi ation

As described in Section 5.1 of the ROD, renedi ation of the ground water in the shallow aquifer will be

consi dered conpl ete when contam nant concentrati ons have been mai ntai ned bel ow MCLs for a period of one year,
wher eupon the treatnent systemcan be turned off. Mnitoring of conpliance wells will continue until the
next statutory five-year review |If MILs are exceeded within this time the treatnment of ground water will
recommence. Conpliance nonitoring well locations will be specified during the remedial design in the

Per f ormance and Conpliance Mnitoring Programand will be approved by EPA and UDEQ The frequency of
sanpling may be nodified during remedi ation to ensure conpliance with renmedi ati on goals but will not be |ess
than that detailed in Section 5.1 of the ROD.

Per f ormance and Conpl i ance Mnitoring Program

A Performance and Conpliance Mnitoring Program (PCWP) will be inplenented during the renmedial action to
nmoni t or performance and conpliance with remediation goals. This programw || be devel oped during the RD and
wi Il include |ocations of performance nonitoring points within the vinyl chloride plune, frequency of

moni toring, analytical paraneters, sanpling nethods, analytical nethods, and statistical nethods for

eval uating data. The PCWP will be designed to provide infornmation that can be used to evaluate the
effectiveness of the selected renmedy with respect to the foll ow ng:

. Hori zontal and vertical extent of the plume

. Cont anmi nate concentrati on gradi ents

. Rate and direction of contam nant mgration

. Changes in contam nant concentrations or distribution over tine

. Cont ai nnent of the plune

. Concentrations of contaminants in the treatnent systeminfluent and effluent.

The PCWP may be nodified during the remedial action to account for changed conditions.
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